Background: Assessing quality of care from the patient's perspective has changed from patient satisfaction to the more general term patient experience, as satisfaction measures turned out to be less discriminative due to high scores. Literature describes four to ten dimensions of patient experience, tailored to specific conditions or types of care. Given the administrative burden on patients, less dimensions and items could increase feasibility. Ten dimensions of patient experiences with physical therapy (PT) were proposed in the Netherlands in a consensus-based process with patients, physical therapists, health insurers, and policy makers. The aim of this paper is to detect the number of dimensions from data of a field study using factor analysis at item level. Methods: A web-based survey yielded data of 2,221 patients from 52 PT practices on 41 items. Principal component factor analysis at item level was used to assess the proposed distinction between the ten dimensions. Results: Factor analysis revealed two dimensions: 'personal interaction' and 'practice organisation'. The dimension 'patient reported outcome' was artificially established. The three dimensions 'personal interaction' (14 items) (median practice level = 91.1; IQR = 2.4), 'practice organisation' (9 items) (median practice level = 88.9; IQR = 6.0) and 'outcome' (3 items) (median practice level = 80.6; IQR = 19.5) reduced the number of dimensions from ten to three and the number of items by more than a third. Conclusions: Factor analysis revealed three dimensions and achieved an item reduction of more than a third. It is a relevant step in the development process of a quality measurement tool to reduce respondent burden, increase clarity, and promote feasibility.
Background
Quality of care from the patient's perspective is increasingly in the spotlight, but what exactly does it mean? From the mid-80s onward, there has been a general shift in healthcare to view patients as consumers of care [1] . With that shift has come a notion that consumer satisfaction can serve to measure the quality of public health services [2, 3] . Throughout the past decades, the same concept was studied, though with different names and with slightly different contents, from patient satisfaction, patient empowerment, patient-centeredness to patient experiences. Patient scores of satisfaction with certain aspects of healthcare proved hard to interpret, as the term satisfaction was not well defined and its simplicity did not acknowledge the multidimensional nature of satisfaction [4] . A shift was made from measuring the opinion of the patient to measuring facts to assess the quality of care. With that came a tendency to see the patient as a whole, autonomous person (patient-centeredness) who needed to be empowered to act as a full partner in the treatment process (patient empowerment) [5] . The more general term 'patient experience' arose around the same time and incorporated the former two terms. In this study, the latter term is used, as it does the most justice to the multidimensionality and complexity of quality of care from a patient's perspective. Over time, there have been a lot of initiatives to measure patient experiences. An important survey for measuring quality of care from the patient's perspective is the Consumer Assessment of Healthcare Providers and Systems (CAHPS), a programme of the U.S. Agency for Healthcare Research and Quality [6] . This survey captures patients' experiences in four dimensions (receiving necessary care, receiving care quickly, how well doctors communicate, and customer service).
In the Netherlands, a national programme started in 2007 measuring the quality of physical therapy care. The programme was developed as consensus-based among patients, physical therapists, health insurance companies, as well as the Health Care Inspectorate [7] . Apart from the dimensions of the quality of a practice's performance and that of the actual organisation, a tool was developed to assess the quality of care from a patient's perspective. A modified RAND appropriateness Delphi procedure was used, in which evidence for the dimensions from a literature review were not sent to the experts, but rather the framework that was extracted from literature [7, 8] . An agreement was reached in three rounds on ten quality dimensions from the patient's perspective focusing on the following dimensions: accessibility, accommodation, information and communication, physical therapist's approach, continuity, self-management support, intervention outcome, global perceived effect (GPE), length of intervention period, and patient-centeredness (see Table 1 ). A patient questionnaire covering 41 items was developed to measure these dimensions [7] (see Additional file 1).
In these patient surveys, high item scores combined with low variance [3] raised questions about the usability of patient experiences to measure differences in quality and of using the patient's perspective as an instrument to improve the quality of care. In other words, does the knowledge gained equal the weight of the burden that is placed on the patients? In the meta-analysis by Hush, Cameron, and Mackay [3] for example, the average satisfaction rate of patients in physical therapy was 4.44 out of a five-point scale with a 95% confidence interval of 4.41-4.46. With such high scores and low variance, it becomes very difficult to distinguish high performing Length of intervention period The average degree (in%) in which the length of the intervention period is as expected fit between actual and expected intervention period (n = 1)
10 Patient-centeredness The average degree (in%) of patient-centeredness free choice therapist (see 1); appropriate expertise (see 1); privacy (see 2), GPE score (see 8) , fit between actual and expected outcome (see 7); discussed different treatment methods practices from practices with lower quality of care. As a consequence, these measurements are not appropriate for pay-for-performance strategies of insurance companies or as consumer information to guide choices between health care providers. Low variance has been associated with the length of the questionnaire [9] , as respondents become bored and fatigued with long surveys and less willing to put effort into answering questions. More uniform answers are given in longer surveys, affecting the variance in the data. Related to this is the lack of consensus regarding the definition of separate dimensions, and thus on the number of items needed. Four to ten dimensions are described in literature that should capture patient experiences with health care [10] [11] [12] [13] . The reduction of the number of dimensions, resulting in a decrease of the number of items, and thus a lessening of the burden placed on the respondents, should be part of the development process to ensure the collection of high quality data.
In this study, whether the consensus-based dimensions that measure patient experiences of physical therapy in primary care can be statistically identified will be tested along with whether or not item reduction is possible. The dimensions of quality measurements are often evaluated through an examination of their internal consistency; a factor analysis at item-level to clarify the number of dimensions is much less common. Testing the internal consistency of the dimensions separately will not show whether the distinction between dimensions was justified to begin with. Factor analysis at item level will show if the same dimensions can be extracted from the data. The aim of this study therefore is to perform an exploratory factor analysis at item-level to detect the number of dimensions in patients' experiences with physical therapy.
Methods

Study population and data collection
A group of primary care physical therapy practices (n = 52) volunteered to participate in a field test in 2008. Physical therapists (n = 292) were asked to invite 40 of the most recent patients who had finished their treatment by means of a standardised letter with a unique log in code for the web portal to complete the questionnaire on patient experience (n = 2,221 patients). The physical therapists also received a poster and folder material for the patients regarding the project. In the survey the respondents were instructed to tick the box of the appropriate answer. If the question was not applicable to them, or if the respondent did not know the answer, they were instructed to tick the box 'not applicable' or 'I don't know'. The study was conducted in accordance with the Declaration of Helsinki. The CMO (Committee on Research Involving Human Subjects) of the Arhem and Nijmegen region decided that the study did not fall within the scope of the WMO (Act Medical Research on Human Subjects) and could be performed without assessment of the CMO, since the questionnaires were not onerous or extensive to such an extent that they would substantially interfere with the daily lives of the participants.
The data for calculating the dimensions were retrieved using a web-based system with a portal, electronic questionnaires, and a feedback function. After data collection, each practice received a feedback report with the dimension scores of the practice and the individual therapists as well as the median scores of all participating practices as a benchmark.
Statistical analyses
The dimension scores were calculated as the ratio of the sum of the scores of the rated items to the total of possible items scores [8] (See Additional file 1 for an overview of the questions and answer categories). All items were recoded, resulting in a high item score corresponding to a high level of quality a . The calculation was performed at patient level and then transformed to physical therapist level and practice level by determining the patient's median score per therapist and practice. A dimension score was only calculated if the respondent had valid scores on all items of that particular dimension. Descriptive statistical analysis was used to summarise the dimension scores at practice level. Principal Component Analysis was applied with promax rotation (oblique) to all unique items, to test how many dimensions in patient experience could be established. Only factor loadings of 0.4 and higher were considered relevant, and to properly interpret them, items should only load 0.4 or higher on one component. Further, an Eigen value of > 1 was used to consider a component. All statistical tests were performed in SPSS version 20, and for all statistical tests a significance level of p < 0.05 was used.
Results
Study population
The population of the field study was a representative sample of Dutch patients visiting a physical therapist with respect to gender, direct access vs. referred patients, and acute vs. chronic patients (see Table 2 ). However, elderly patients (65 years and older) were underrepresented, as were patients aged 24 years and younger [14] .
Dimension scores
Overall, median scores at practice level were high (see Table 3 ) with relatively low variation. Dimension 2 ('accommodation') and 4 ('physical therapist's approach') scored highest with a median score at practice level of 100. Dimension 5 ('continuity') and dimension 8 ('global perceived effect') showed the most room for improvement of quality.
Dimensions
Some of the items were used in more than one dimension as it was discussed that a single dimension should be valid in itself, and thus an item could 'complete' more than one dimension. However, in factor analysis an item can only be contributed to a single component. The items in the analysis are therefore unique items (n = 41).
The items monitoring the results of the treatment (3 items: items no. 39, 40, 41 Additional file 1) were analysed separately, due to their distinct difference in meaning from the other items. Factor analysis on these three items showed high loadings on a single component (Table 4 ) and the newly constructed dimension 'outcome' created a Cronbach's alpha of 0.73, which is acceptable.
In the factor analysis of the remainder of the unique items (n = 38), 13 components were extracted with an Eigenvalue > 1, explaining almost 60% of the total variance (see Table 5 ). There were 10 items that loaded <0.4, and since a clear indication as to which component they belonged to was not possible for these items, they were discarded and excluded from Table 5 . Items 1 through 14 all loaded high on component 1. All items were linked to the concept 'personal interaction' , of which the scale produced a Cronbach's alpha of 0.81. The items mainly came from the presupposed dimensions 'communication and information' 'physical therapist's approach' and 'self-management support'. Although items 15 through 17 also loaded high on component 1, they also loaded above 0.4 on component 3, and are therefore less clear to interpret. For that reason, they will be discarded for the construction of the above-mentioned dimension 'personal interaction'. Items 18 through 26 all loaded on different components and mainly came from the presupposed dimensions 'accessibility' and 'accommodation'. They did, however, have conceptual coherence, meaning they were all related to the concept of 'practice organisation'. However, the items did not correlate, which explains why they did not load on the same component. A change in the item 'access of practice by phone' led to a change in score of the dimension, but not the other way around. A change in score on the dimension 'practice organisation' did not lead to a change in score of each item, which would be the case if the items were effect indicators [15] . The group of items therefore can be considered as causal indicators of the latent concept or dimension [15] 'practice organisation' , on which no reliability of scale test can be performed. Further, items 27 and 28 loaded high on other components than component 1 as well, although they lacked a comparable conceptual meaning. They will therefore not be included in the dimension 'practice organisation'. One option is to treat them as separate dimensions, but this would give them too much weight. For that reason, the items will be discarded. To summarise, three dimensions could be statistically distilled; 'personal interaction' (14 items) (median practice level = 91.1; IQR = 2.4), 'practice organisation' (9 items) (median practice level = 88.9; IQR = 6.0) and 'outcome' (3 items) (median practice level = 80.6; IQR = 19.5). The new dimensions were calculated in the same manner as the ten proposed dimensions, namely as the ratio of the sum of the scores of the rated items to the total of possible items scores.
Discussion
The aim of this study was to test how many dimensions in patient experiences with physical therapy in primary care could be distilled. Factor analysis showed that the ten proposed dimensions within patient experience can be reduced to three, and as a result the number of items can be reduced by 15, which is more than a third.
The reduction of dimensions from ten, sometimes overlapping dimensions to three clear and easy to interpret dimensions creates clarity for health care professionals, who can now see at a glance in what areas they can improve their services, as well as for patients for whom the information on the quality of care is easier to comprehend. Last, the item reduction makes the survey more feasible, putting less of a burden on the patients. Further research is needed to assess the quality of the shorter version of the questionnaire.
The dimensions found are comparable to the results of other studies in the field. Concurrent with the field test in this study, the CAHPS was introduced to the Netherlands, and so-called Consumer Quality Indices (CQI) were developed for several conditions and care settings [16] . The CQI uses three dimensions to measure patient experiences with health care providers ('conduct of health care providers' , 'access to care' , 'receiving the care needed'). The dimension 'conduct of health care providers' is comparable to the dimension 'personal interaction' in this study, although the CQI only uses five items [13] of which four are exactly the same as those found in this study. The key area 'relationship with the professional' distinguished by May in his review of patient satisfaction in management of back pain [10] and the dimension 'clinical behaviour' (of general practitioners) found by Wensing [17] are also comparable to 'personal interaction'. Wensing [17] uses 16 items (including two on outcome) of which half are comparable to our items, and the other half are occupation specific for general practitioners. Further, the dimension 'interpersonal care' (of general practitioners) found by Bower, Mead and Roland [18] covers eight items, of which five are practically the same as in the current study. May's review [10] further distinguished a key area 'environmental issues' , which can be compared to the dimension 'practice organisation' in the current study covering access and facilities components. Wensing [17] found 'organisation of care' (seven items), Bower, Mead and Roland [18] found the dimension 'access' (five items) and De Boer et al. [13] found 'access to care' (eight items). Again, about half of the items of these studies are similar to the items for 'practice organisation' in the current study. May's [10] was the only study to distinguish a separate key area on 'clinical outcome'.
Wensing [17] incorporated outcome in the dimension 'clinical behaviour' , whereas the others did not mention outcome at all. The concepts of personal interaction and organisational aspects are largely agreed upon in literature, with some differences in content as well as in the number of items needed to form the scale. The aim should always be to minimise strain on the patients while maintaining quality information. Further research on item reduction in quality dimensions of patient experience is needed to achieve this goal. The main difference within literature is of the dimension 'outcome' , which was treated as a separate dimension in the present study. As May [4] points out, a positive outcome is not always correlated to a satisfied patient and should therefore be measured separately. Further, patients who seek the best treatment for their conditions might value information on outcome scores of health care providers.
One of the major limitations regards data collection. Selection bias might have played a role in this study, as physical therapists themselves recruited the patients for participation . It was clear that the information from this survey could have financial consequences for physical therapy practices in the future, since health insurance companies are making a shift from paying for quantity to paying for performance. It is therefore conceivable that physical therapists selected patients suffering from less complex problems, for example, who were treated successfully, or with whom they had good communicative relations. There are roughly three other ways to collect data from patients. The first option is to have a permanent collection. However, the high scores on the dimensions of patient experiences do not justify such a time-consuming effort, both for patients and physical therapists. A second option is to randomly select patients for invitations from the databases of health insurance companies or directly from the Electronic Medical Records (EMRs), for example. A third way is to compare the experiences of patients with measurements of the quality of the physical therapy process of the same patients. Measuring the quality of physical therapy care from a patient's perspective was part of a broader attempt to monitor the quality of physical therapy care as a whole. Besides patient experiences, the quality of the clinical reasoning process with respect to the screening and diagnostics process, the intervention process, and the outcome, was also measured [7] . This survey was based on the existing guidelines concerning the necessary steps in the clinical reasoning process and was completed by the physical therapists. If this data could be extracted directly and randomly from the EMRs, and if the selected patient cases could also be invited to participate in the patient experience survey, the results could be compared. Assessing the same process from different perspectives can be very valuable, since understanding differences in perceptions between therapist and patient can help the professional to better understand the needs of the patients they are treating and thus improve the (perceived) quality of care. However, as this has never been described in literature to the knowledge of the authors, more research is necessary to establish the added value to measuring and ultimately improving the quality of care.
Secondly, most quality dimensions are developed through a consensus-based process. Consensus is a very important first step to create a basis for quality research and the development of quality measurements. Involving all stakeholders can create the support base necessary to ensure participation of all parties involved. Besides this, a good starting point is to prioritise subjects with a broad scope and to discuss what is important for patients. In this way, ten dimensions of patient experiences were proposed to be tested in the field. Statistical testing should be part of the development process. It is often seen however, as was the case in our study, that quality programmes have already been nationally introduced while, in the meantime, information is still collected on the testing properties.
Pressure from stakeholders to supply data is high. Still, this study has shown that factor analysis is a valuable next step in the development process as it can redefine and sharpen the proposed dimensions of quality of care from a patient's perspective. In trying to satisfy the patients and to meet their needs, the consensus procedure has led to an overestimation of the number of dimensions patients distinguish, as the analysis showed, even though patient organisations were involved in the development process. Sharpening the definitions of the dimensions of the patient's perspective will help to better measure the quality of care. Further, it becomes clearer where possibilities for the improvement of the quality of care lie. Finally, patients do not benefit from too many, vaguely formulated dimensions, but with three clear dimensions they can compare practices with ease on the dimensions they value the most.
Lastly, only a small number of patients who participated in the data sampling had finished their treatments (n = 350), although this was a requirement in the instruction to the physiotherapists. This means that most of the patients were still being treated, a situation that could also lead to bias, as the patients still depended on the physical therapists. It also means that the items measuring outcome were calculated on a small proportion of patients instead of the patient sample as a whole. This last limitation could be a result of the relatively short period of data collection.
A compelling question, given the high scores and low variance, is whether or not patients should be bothered with surveys on the quality of care at all, as the CQI, for instance, produced very high scores and low variance as well [13] . Further studies need to examine whether the reduced length of the questionnaire increases variance and thus increases the quality of the data. However, there are other ways to monitor quality of care, or to extract the bad apples. The quality of 'personal interaction' can also be monitored by having a mandatory open-access complaint registration. However, studies of such complaint systems within hospitalised care conclude that a lot of adverse events are unreported by patients and health professionals [19] . Therefore, a combination with other forms of quality measurement is necessary, such as a combination with a shorter survey on patient experiences every three years or so to ensure sufficient information on the quality of care, thereby minimising the strain on patients. Practices can be audited at all times by the Inspectorate, should the complaint registration or low performance scores on the patient experience survey give rise to concerns on the quality of care. ' , It is questionable whether the patient should be asked to evaluate the dimension 'practice organisation' as well. To assess the most basic organisational requirements, certifications can serve as quality measurements just as well as asking patients, if not better. Since a lot of the physical therapy practices already have a certification, why ask the patients as well? One problem with this is that the certifications cost a lot of money and time. Besides this, they are not mandatory, so practices can choose not to participate.
Based on the above, we recommend a thrice-yearly, shorter survey of triangulated patients who are randomly selected from the EMRs. Besides this, a visible and mandatory complaint desk (physical or digital) should be implemented to monitor the quality of care at all times. If need be, the Inspectorate can audit the low performing practices based on the number of complaints or low performance on the surveys.
Conclusions
Three dimensions of patient experiences with physical therapy in the Netherlands were extracted from the data of the field study, i.e. 'personal interaction' , 'practice organisation' and 'outcome' , reducing the number of proposed dimensions from ten to three and the number of items needed by more than a third. This study shows that factor analysis is a relevant step in the development process, as the reduction of dimensions and items will increase clarity for health care professionals and patients and it will promote feasibility. Future research should focus on testing the shortened questionnaire and trying to triangulate quality data, both from the health professional's perspective and the patient's perspective. Ultimately, transparency in the quality of care is best served by high quality information that is easy to interpret for all stakeholders.
Endnote a
The item Global Perceived Effect (item 41 Additional file 1) was recoded so that categories 5-9 were rated the lowest quality and category 1 the highest quality.
